The role of mangrove trees in reducing the tsunami waves during the tragedy of Andaman tsunami occurred on December 26, 2004, has been credited and these indirectly raise awareness about the role of mangroves forest as a natural breakwater on the beach. This paper will focus on the mangrove trees from Avicennia and Rhizophora species in order to identify the methods of breaking wave energy that has been carried out by the mangrove roots and stems. Analysis of the mangrove roots coordination pattern had been conducted by gathering data at study site located at Kemaman, Terengganu and the data had been plotted in Gambit software for simulation purpose in Fluent Inc software. Hence, the simulation result showed that the ratio of wave height and velocity reduction may vary depending on factors such as the species of the mangrove trees and density of the roots that grow around the tree. Consequently, the study will be examining the waveform that is mitigated by the both species Avicennia and Rhizophora using turbulent flow and experiment will be conducted to validate the data obtained by the simulation.
Introduction
Mangrove are tend to colonize at five geomorphologic environments which are river-dominated deltas, tide-dominated deltas, wave-dominated barrier lagoon, drowned bedrock valley and combination-river and wave dominated lagoon [1] . The most common mangrove tree species that can be found in Malaysia are Rhizophora, Avicennia, Bruguiera, Sonneratia, Xylocarpus and Nypaspecies which habitant at the muddy shores, lagoons and estuaries of tidal rivers [2] . Mangrove trees have special adaptation called aerial roots that are Stilt Roots (Rhizophora), Pneumatophores (Avicennia, Sonneratia), Root Knees (Bruguiera) and Plank Roots (Xylocarpus) [1] . Mangrove roots have highly efficient sediment trapping mechanism and play a major role in protecting the coast by dissipate incoming wave energy and reduce the rate of coastal erosion, hence making the trees as a natural breakwater.
The development which occurred along the coastlines has led to the problems such as coastal erosion, siltation, and loss of coastal resource and the destruction of the marine habitat. The increasing incidents of coastal erosion are threatens coastal population and leading to loss of properties along the coastline that have led the Malaysia Government to carried out National Coastal Erosion Study (NCES) to study the erosion rate in Malaysia. The result of the study had indicates that out of the country's coastline of 4,809 km about 29% or 1,380 km are facing erosion [3] . Furthermore, during the tragedy of Andaman tsunami occurred on December 26, 2004, Malaysia was among the countries that suffered from the tsunami damage. But the damage received by Malaysia was small compared to other countries because of the Malaysia Straits of Malacca is protected by Sumatra island and the mangrove forest that grow in the shallow water along the west coast of Peninsular Malaysia. In this tsunami incident, the role of mangroves in reducing the tsunami waves has been credited and these indirectly raise awareness about the role of mangroves forest as a natural breakwater on the beach [4] . This paper will focus on the mangrove trees from Avicennia and Rhizophora species because both species grow first on the mudflat that serves as a barrier for incoming waves and currents [1, 5] . Thus, the objective of the study is to identify the methods of breaking wave energy that has been carried out by the mangrove roots and stems by examining the waveform that is mitigated after going through the mangrove forest. From the results obtained from studies on both species, a model of a breakwater model with the same wave propagation mechanisms such as mangrove trees will be created using computer software to carry out the simulation. With this goal, the studies hope the findings can contribute to coastal erosion issues that occurred in Malaysia at the current time.
Related Work
In a study that was carried out by Su Yean Teh et al. (2008) on the beach of Penang called Pantai Mas, a simulation of wave dissipation had been done using non-linear equations of shallow water (NSWE) at 500 m width research area inhabited mainly by Avicennia species [4] . The simulation were using propagation model TUNA-M2 [6] to create wave with the heights and velocity at 50 m depth as input to the runup model TUNA-RP to simulate the wave runup through the shallow coast of mangrove forest. The simulation of wave propagation through mangrove forest are perform using Morison's Equation by incorporated the equation into momentum equation to represent friction created by mangrove. Hence, the result of the study found that, 10 km wavelength with maximum wave height, 1.0 m and velocity, 1.0 m/s in the presence of 100 m width mangrove forest, respectively reduced the maximum wave height and velocity to 0.78 m and 0.73 m/s. The study concluded that the ratio of wave height and velocity reduction may vary depending on factors such as wave height, wave period and wavelength and the features including the width and the density of the mangrove forest [7] .
Meanwhile, a group of researchers lead by Hideaki Yanagisawa et al. (2008) had conducted an investigation on the reduction effect of tsunami inundation by the mangrove forest at Pekarang Cape, Thailand [8] . The study area consist 1 km length of mangrove forest along the Pekarang Cape shoreline which the mangrove forest area are mainly dominated by the Rhizophora species. The numerical model to simulate the tsunami wave was based on the linear shallow-water wave theory, while the inundation of tsunami wave in coastline area was simulated using nonlinear shallow-water theory [7] . For tsunami propagation in coastal area, Manning's formula was used to calculate the bottom friction of the wave and variable roughness coefficient was used to estimate the friction in mangrove forest. From the simulation, the study found that the numerical model results were approximately consistent with the measured data of tsunami inundation flow around the mangrove forest at Pekarang Cape. The result showed that of tsunami backwash become weaker from the first tsunami run-up due tsunami energy were consumed by the mangrove forest and the gentle land gradient [8] . Based on the estimated probability of damage from the numerical model, show that the mangrove Rhizophora species with a density of 0.2 trees m -2 and stem diameter of 15 cm in the 400 m wide can reduce 30% of 3 m tsunami flooding depth. However, mostly 50% of mangrove forest was destroyed when the tsunami inundation depth exceeded 6 m [8] .
Study Approach
This paper will be studying the flow structure of the wave propagation and the wave energy dissipation that flow into mangrove forest. This paper will be focusing on two pioneer species of mangrove that habitat in Malaysia which is Rhizophora and avicennia species. Therefore, a field study had been conducted in mangrove forest at Kemaman, Terengganu region (Latitude: 4.2166667°, Longitude: 103.2°). The mangrove forest located at the river mouth of Kemaman River with 0.5 km deep and 5.5 km length. The study area consist the Avicennia and Rhizophora species as the main habitat of the mangrove forest. Avicennia species could be found grows along the river mouth while Rhizophora species grows deep further in the forest (Fig. 1 ). Hence, field study had been conducted by analyzing the geometrical coordinate and the diameter of the roots or stems of each genus by the Advanced Materials Research Vols. 614-615 sampling method. To obtain the geometrical coordinated of the roots, a grid had been created around the mangrove tree area with 3x3 m2 wide area (Fig. 2) . Each of the geometrical coordinate of the roots was plotted in grid scale and the plotted data had been transfer into AutoCAD software before transfer to Gambit software for simulation process.
Avicennia habitat
Rhizophora habitat Fig. 1 . The colonization pattern of mangrove species at mouth of Kemaman River
Avicennia species
Rhizophora species Fig. 2 . The geometrical coordinate of the roots for Rhizophora and Avicennia species Figure 3 and 4 show the result of site observation that had been conducted at mangrove forest at Kemaman, Terengganu-East Peninsular Malaysia. The coordinate of the roots that had been obtained by creating grid around the area of the tree were plotted in AutoCAD before ongoing the simulation process (Fig. 3) . The data created in the AutoCAd software were plotted with 1:2.5 ratio compare to the actual side observation data in order to validate the simulation data with the in-house experiment data. From the figure, it could be seen that the density of the roots for Rhizophora species were concentrate around the stem of tree, while for Avicennia species the density of the roots were concentrate at the area toward the sea. Hence, we also could see that the diameter of the roots of Rhizophora mangrove tree was vary, while the radius of the Avicennia roots were almost invariable. Henceforth, the AutoCAD data was transfer into Gambit software for meshing purpose. Since the mangrove roots have a complex structure, the paper had used unstructured mesh to create the mesh in the boundary layer. Using Fluent Inc software, a simulation of an unsteady laminar flow had been done to observe the wave breaking mechanism of the mangrove roots. The result shows that the rows of the mangrove roots acted as a barrier to decrease the velocity of the flow gradually and the velocity of the flow was at the lowest at the end of the mangrove roots row (Fig. 4) .
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Avicennia species
Rhizophora species Fig. 3 . The geometrical coordinate distribution of Avicennia and Rhizophora roots. 
Conclusion
From the previous study, it has been reported that the wave or tsunami energy wave, height and velocity can be significantly reduced through wave propagation in mangrove forests [4, 8] . The wave attenuation rates were vary depending on factors such as wave height, wave period and wavelength and the features including the width of the mangrove forest and the density [7] . The diameter of the mangrove tree roots were also influenced the wave dissipation rate of the mangrove forest [8] . Hence, the paper will be examining the waveform that is mitigated by the both species Avicennia and Rhizophora using turbulent flow using Fluent Inc software. After obtained the simulation result, the paper will design a breakwater model with the same wave propagation mechanism as actual mangrove tree using AutoCAD software and the study will repeat the same process of turbulent flow simulation. For data validation, an in-house experiment using 1:2.5 scale models of mangrove trees will be conducted to validate the data obtained by the simulation.
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